The sea within us: disorders of body water homeostasis.
The use of a sensitive radioimmunoassay to measure plasma vasopressin led to the clarification of the role of vasopressin in most clinical hyponatremic states, an advance that had been impossible with the less sensitive bioassay for antidiuretic hormone. The cloning of the V2 vasopressin receptor on the basolateral membrane of the principal cells of the collecting duct demonstrated that the majority of congenital nephrogenic diabetes insipidus (NDI) was caused by mutations in this V2 receptor gene. The Nobel Prize discovery of the first membrane water channel by Agre and colleagues allowed for the molecular understanding of many disorders of water homeostasis, several of which are discussed in this review. Mutations of the vasopressin-regulated water channel on the principal cells of the collecting duct, namely aquaporin (AQP)2, account for a minority of cases of congenital NDI. Downregulation of AQP2 expression has subsequently proved important in an array of clinically significant causes of acquired NDI. Most important clinically, has been the discovery of several orally active, non-peptide V2 receptor antagonists, which have significant implications in the treatment of hyponatremic states. This review discusses the major advances that have increased our understanding of the mechanisms of renal water regulation in health and disease. The relationship between osmotic and non-osmotic regulation of antidiuretic hormone (arginine vasopressin) release is discussed.